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CLAIMS . . 

1 A recombinant expression system capable, when transformed 

into an organism, of expressing a gene encoding a nonsymbiotic hemoglobin, 
wh>ch system comprises a nucleotide sequence encoding said nonsymb.ot,c 
hemoglobin operably linked to control sequences effective in said organ.sm. 

X 2 . The system according to claim 1 wherein the control 
sequenceslnclude a strong constitutive promoter. 

\ The system according to claim 1 wherein the nonsymbiotic 

hemoglobin is barley hemoglobin. 

4. \The system according to claim 1 wherein the organism is a 

plant. \ 

5. ThVsystem according to claim 4 wherein the plant is ma.ze. 

6. TheVystem according to claim 5 wherein the promoter is 

maize ubiquitin promoter. \ 

7. The syste\according to claim 1 wherein the organ.sm is a 



bacteria. 



8. The system 



obligate aerobe. 

9. 

aeruginosa. 

10 



ing to claim 7 wherein the bacteria is an 



The system accord^ claim 7 wherein the bacteria is P. 



Cells transformed with the\expression system according to 

any one of claims 1 to 9. x 

11. A transgenic organism whose genome has been modified to 

contain the expression system according to any one of Claims 1 to 9. 

12. A method of increasing tolerance\to hypoxic conditions 

comprising: \ 

providing an organism having increased cellular levels of an oxygen- 
binding protein having a low dissociation constant for oxygen; and 
placing the organism under hypoxic conditions, 
wherein the oxygen-binding protein acts to maintain cellar energy 
status during the hypoxic conditions by making oxygen available fo\ce.«ular 
metabolism at low oxygen tension. 
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-t^ A" meffi5a ot towetlny -t he-~lfiyeL_ of fermentation 



'products in an organism comprising: 

\ providing an organism having increased cellular levels of an oxygen- 
binding protein having a low dissociation constant for oxygen; and 

Educing the level of fermentation products in the cells of the 
organism by manning cell energy status such that fermentation is bypassed. 

14. \ method of maintaining cellular metabolism under hypoxic 

conditions comprising: 

providing an Organism having increased cellular levels of an oxygen- 
binding protein having a low dissociation constant for oxygen; and 

placing the organism under hypoxic conditions, 

wherein the oxygen-bin^i protein acts to maintain cellular 
metabolism status by providing oxygen for celfb^rmetabolism. 

15. A method of increasing oxy^n uptake of an organism 

comprising: 

providing an organism having increased cellulartev^lsof an oxygen- 
binding protein having a low dissociation constant for oxygen; and \^ 
exposing the organism to an oxygen-containing environment, 
wherein the increas ed cellular levels of the oxygen-binding proteij 

^resul ts in Itm i edbeU oxy gerrupfakeT 
y 16. A\method of improving the agronomic properties of a plant 

comprising: \ 

providing \ plant having increased cellular levels of an oxygen- 
binding protein having a lU dissociation constant for oxygen; and 

growing the plant. 

17. The method according to claim 16 wherein the improved 
agronomic properties includ^^miination. 

18. The mkww according to claim 16 wherein the improved 

agronomic properties include seedling vigour. 

19. The method Wording to etetm-^16 wherein the improved 
agronomic properties include reduced cellular levels of fermentation products. 

20. The method according to claim 16 wherein the improved 
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agronomic propel Mud. incased tolerance to hypoxic condit,ons. 
22. A method of performing skin grafts comprising, 
isolating skin cells from a patient; 

patient, 
comprising: 



23 . A method of transplanting an organ from a donor to a recipient 




providing an organ for transplant; 

Ling the organ wKh an oxygen Ending protein hav,^ a w 
nation constant for oxygen. there b y improving oxygen suppiy to the organ, 

and . . . 

transplanting the organ into the rec.p.ent. 

24 Tho method ar.r.orctinq to any o^cj^B&JZ^^^ 

^ TT^^^ -* for breedins to ^ duce seed 

,ines having desirable characWisf.es comprising: 

providing a representative seed of a g.ven seed l.ne. 
growing the seedU** that the seed germinates; 
isolating an extrldfrom the seed; 

measuring levelMhemoglobin expression within the extract; and 
Xing or reject^ the seed for further breeding based on the 

hemoglobin levels. 
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27. 



rWbthod of determining if a seed is germinating 



comprising: 



providing a seedWsp^cted of germinating; 
isolating an extteVpjfn the seed; and 
measuring leveWShemoglobin expression within the extract, 
wherein high leveis of hemoglobin expression indicate that the seed ,s 
germinating. 



